Effective transfer of interleukin-12 gene to solid tumors using a novel gene delivery system, poly [D,L-2,4-diaminobutyric acid].
Delivery of the interleukin-12 (IL-12) gene to solid tumors is a promising anticancer therapy. Vectors are currently being developed to achieve safe and effective intratumoral delivery of the IL-12 gene. Poly [D,L-2,4-diaminobutyric acid] (PDBA) is a novel gene carrier that was recently described. The goal of this study was to use this gene delivery system for treatment of solid tumors. To determine the optimal conditions for transfection, established B16F10-melanomas in C57BL/6 mice were treated with intratumoral injection of the PDBA/plasmid luciferase (pLuc) complex. We determined that the optimal complex composition was 50 microg/ml pLuc and 150 microg/ml PDBA. High levels of IL-12 protein were expressed in tumors after a single injection of PDBA/murine IL-12 (pmIL-12) complex, whereas serum levels of IL-12 in treated mice were below the limits of detection. IL-12 gene therapy with the PDBA system significantly inhibited tumor growth in comparison with the controls (P<.001). Moreover, both natural killer and cytotoxic T lymphocyte activities from draining lymph nodes of PDBA/pmIL-12-treated mice were increased substantially in comparison with those of controls (P<.05). These results suggest that PDBA-mediated IL-12 gene therapy is a potential strategy for treatment of patients with solid tumors.